The genus Nesterenkonia, which belongs to the family Micrococcaceae, was first proposed by Stackebrandt et al. (1995) with the description of Nesterenkonia halobia as the type species. At the time of writing, the genus comprises 12 species with validly published names: Nesterenkonia halobia (Mota et al., 1997; Stackebrandt et al., 1995) , N. lacusekhoensis (Collins et al., 2002) , N. halotolerans (Li et al., 2004) , N. xinjiangensis (Li et al., 2004) , N. lutea (Li et al., 2005) , N. sandarakina (Li et al., 2005) , N. aethiopica (Delgado et al., 2006) , N. jeotgali (Yoon et al., 2006) , N. halophila (Li et al., 2008) , N. flava (Luo et al., 2008) , N. alba (Luo et al., 2009) and N. suensis (Govender et al., 2013) . Members of the genus Nesterenkonia are Gram-staining-positive, nonspore-forming, halotolerant or halophilic, alkalitolerant or alkaliphilic. Species of the genus Nesterenkonia have been isolated from various environments including saline soil (Li et al., 2008) , a hypersaline lake (Collins et al., 2002) , a soda lake (Delgado et al., 2006) , a salt pan (Govender et al., 2013) , fermented seafood (Yoon et al., 2006) , as well as a paper mill (Luo et al., 2008) and a cotton pulp mill (Luo et al., 2009) . In the present study, a novel alkaliphilic halotolerant actinobacteria, designated strain F10 T , isolated from the western Pacific Ocean is described. On the basis of polyphasic analysis of phenotypic and phylogenetic data, we propose that strain F10
T represents a novel species of the genus Nesterenkonia.
Strain F10
T was isolated from a deep-sea sediment collected from the western Pacific Ocean (27118 m; 10 u 59.79 N 141 u 59.79 E). The isolation medium was modified ISP 1 with the following composition (l -1 natural seawater, pH 10 final): 10 g glucose, 5 g peptone, 5 g yeast extract, 0.2 g MgSO 4 . 7H 2 O, 10 g NaHCO 3 , 27 g Na 2 CO 3 ?10H 2 O and 15 g agar. The sediment sample was decimally diluted with sterile seawater, plated on modified ISP 1 agar medium and incubated at 28 u C for 3 weeks. Isolated colonies on the plates were streaked in the same medium and conditions until pure cultures were obtained. Subsequently, the organism was maintained on modified ZoBell 2216E agar (MZ2; 5 g peptone, 1 g yeast extract, 34 g NaCl, 20 g agar, pH 7.4) at 4 u C and as glycerol suspensions (20 %, v/v) T for DNA extraction and for the analyses of isoprenoid quinones and polar lipids was obtained from cultures grown for 4-5 days at 40 u C on MZ2 medium. For cellular fatty acid analysis, the cell mass of strain F10
T was harvested from tryptone soy agar (TSA; Difco) plates after cultivation for 2 days at 40 uC.
Cell morphology was observed with a light microscope (BH-2; Olympus) and a transmission electron microscope (H-600; Hitachi) using cells that had been grown for 12-18 h on MZ2 medium. Gram staining was carried out by the standard Gram reaction as described by Cerny (1978) . Growth at various temperatures (4, 10, 15, 20, 25, 30, 37, 40, 43, 45, 50 and 55 u C) and pH 5.0-12.0 (in increments of 1 pH unit) were assessed during 30 days incubation. For determination of NaCl tolerance, MZ2 medium was used as the basal medium with 0, 0.5, 1, 3, 3.5, 5, 7, 10, 12 and 15 % (w/v) NaCl. Cell motility was confirmed by the development of turbidity throughout a tube containing semi-solid medium (Leifson, 1960) . Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 , and oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine. Hydrolysis of cellulose, gelatin, starch, casein, tyrosine and Tweens 20, 60 and 80, milk coagulation and peptonization, utilization of urea and nitrate reduction were performed as described by Xu et al. (2007) . Further physiological and biochemical characteristics were determined using the API 20E and API ZYM systems (bioMérieux) and Biolog GP2 MicroPlate panels, according to the manufacturers' instructions.
Genomic DNA extraction and PCR amplification of the 16S rRNA gene of strain F10
T were carried out as described by Li et al. (2007) . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al. (2012) . The CLUSTAL W program was used for sequence alignment and MEGA 5 (Tamura et al., 2011) software was used for phylogenetic analysis. Distances were calculated by using the Kimura correction in a pairwise deletion manner (Kimura, 1980) . Phylogenetic trees were reconstructed using three tree-making algorithms: neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) . The stability of relationships was evaluated by performing a bootstrap analysis based on 1000 replications (Felsenstein, 1985) .
Cell-wall peptidoglycan of strain F10
T was prepared and analysed using methods described by Schleifer & Kandler (1972) , Schleifer (1985) and Schumann (2011) . Fatty acids were saponified, methylated and extracted using the standard protocol of the Sherlock Microbial Identification System, version 6.1 (MIDI). The fatty acids were analysed by GC (GC6850; Agilent) and identified by using the TSBA6 database of the Microbial Identification System (Sasser, 1990) . Polar lipids were extracted and analysed according to the procedures described by Kates (1986) . Extracted lipids were separated by two-dimensional TLC using chloroform/ methanol/water (65 : 25 : 4, by vol.) for the first dimension and chloroform/methanol/acetic acid/water (85 : 12 : 15 : 4, by vol.) for the second dimension. Total lipids were detected by spraying the plate with 10 % ethanolic molybdophosphoric acid. Phospholipids, glycolipids and phosphatidylcholine were detected by spraying the plates with molybdenum blue, a-naphthol-sulphuric acid and Dragendorff's reagent, respectively. Isoprenoid quinones were extracted according to the method of Collins et al. (1977) and analysed using reversedphase HPLC. The isoprenoid quinones were eluted by a mixture of methanol/2-propanol (2 : 1, v/v), using a flow rate of 1 ml min 21 at 40 uC and detected by UV absorbance at 240 and 275 nm. The DNA G+C content was determined by the method of Mesbah et al. (1989) .
Cells of strain F10
T were aerobic, Gram-staining-positive, alkaliphilic, halotolerant, motile and non-spore-forming short rods. Colonies on MZ2 medium were white, circular, lubricious and opaque after 36 h growth at 35 u C. The organism grew at 4-50 u C and pH 7.0-12.0. The optimum temperature and pH for growth were 40 u C and pH 9.0. Growth occurred in the presence of 0-12 % (w/v) NaCl, with optimal growth in 1 % (w/v) NaCl. Strain F10
T was catalase-positive but negative for oxidase and urease activities, nitrate reduction, milk coagulation and peptonization, and hydrolysis of cellulose, gelatin, starch, casein, tyrosine and Tweens 20, 60 and 80. Comparison of strain F10
T with the representatives of six species of the genus Nesterenkonia showed that differences in optimal growth temperature, pH and salt tolerance, motility, hydrolysis of starch and gelatin as well as utilization of D-glucose, Dxylose, L-arabinose, trehalose, D-fructose, D-mannose, sucrose and maltose could readily discriminate strain F10
T from its phylogenetic relatives (Table 1) . Detailed differential phenotypic properties of strain F10
T and related strains are listed in Table 1 *DPG, diphosphatidylglycerol; GL, unidentified glycolipid; PC, phosphatidylcholine; PG, phosphatidylglycerol; PI, phosphatidylinositol.
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T having significant (67 %) bootstrap confidence of the node (Fig. 1) . Similarly, the phylogenetic association of strain F10
T with species of the genus Nesterenkonia was also conserved in the maximum-parsimony and maximum-likelihood trees (Figs S1 and S2, available in the online Supplementary Material).
The DNA G+C content of strain F10 T was 66.2 mol%, which was within the range for the genus Nesterenkonia (64-72 mol%) (Li et al., 2005) . The peptidoglycan type was A4a, L-Lys-Gly-L-Glu. The major fatty acids (.10 % of the total fatty acids) identified in strain F10
T were anteiso-C 17 : 0 (50.9 %) and anteiso-C 15 : 0 (29.8 %), which was similar to those described for the reference strains, but the proportions were different ( Table 2 ). The major respiratory quinone was MK-9 (92.0 %) and . In comparison with other species of the genus Nesterenkonia, strain F10
T had larger proportions of MK-9 (Govender et al., 2013; Li et al., 2008; Luo et al., 2008 Luo et al., , 2009 Yoon et al., 2006) , but MK-7 was absent. The major polar lipids detected in strain F10
T were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, two unknown glycolipids and two unknown lipids (Fig. S3 ).
As mentioned above, the 16S rRNA gene sequence similarity of strain F10
T to any other member of the genus Nesterenkonia was less than 97 %. It is generally accepted that organisms displaying 16S rRNA gene sequence similarity values of 97 % or less do not belong to the same species (Stackebrandt & Goebel, 1994) . On the basis of the evidence derived from this taxonomic study using a polyphasic approach, it is proposed that strain F10 T represents a novel species of the genus Nesterenkonia, for which the name Nesterenkonia alkaliphila sp. nov. is proposed.
Description of Nesterenkonia alkaliphila sp. nov.
Nesterenkonia alkaliphila [al.ka.li9phi.la . N.L. n. alkali (from the Arabic word al-qaliy), the ashes of saltwort; Nesterenkonia alkaliphila sp. nov.
